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[it ^ji i ] 

rie-^^ ci] ^it^m^^-t h^^m^^-t zmycit, 
at i ] 

Eu a Mn b Mg c M 1 d M 2 O e Z f • ■ -.[1] 

(-fB L x M 1 li. 1 m<7)7tm. E u , Mn> Mg^l%<2ffi^7Uf?t. 3 fffi^TUlfe. 5ffi^ 
7U M ^ §1 ^ «b ® It fi 3 'M 4 < 1 a<^7C^?*oT, 2 fiffi <?> 7C * £ *> 3 SO & ** 8 0 m 
o 1 %lil±T*> 0 . B a , C a , S r <r> n~ 1+ SJ ft* 4 0 m o 1 %WiT*$. ») . B 

a i: C a □ fHc "t £ C a SO □ ( ^ ^ it ) ft* 0 . 2 * H T £> -5 . M 2 « . S i fe i 1/ 

Omo 1 %Wi#fe4i^)7CiS^iL, Z It . - 1 fiE . - 2 ffi^TUlfl . 
H. N *b Z> >b Mltii & tc < i: ^ 1 ft <?> 7£*T* £> £ , a li 0 . 0 1 < a < 0 . 8 
. b ti 0 < b < 0 . 8. c> dttO<c/(c + d)<0. 8. a, b> c> d It 1 . 8 
<(a+b+c+d)<2. 2. e, fliO<f/(e+f)<0. 0 3 5 , fe i V 3 . 
6< (e+f) <4. 4^ifit^tT'i§. ) 

im^m 2 ] 

MU*T'Ba> C a . Sr <n & tft to* & db 2> SO □ 8 0 m o 1 %Jii±-?#>.5 3 t ^JRp^t h 

M 2 ^)*TS i ffll ft* 8 Omo 1 % & _h T? £> 3 3 * iff it t ~t £ 1 X It 2 lc ISK 

3 5 0 - 4 3 0 nm^)tti4t5l 1 <n%HtWh . y^Mi? 1 <7>2E^#*><b<?>}te<7>3attK: 
<koT5rStt^±t$I2<7)%^#i:^ft$%7l£^Ilcfcv^, f? 2 <?> # at 

i - 3 <m^-? ti^ i mizmm<om*&*^ii lt&& z t^&m. tt^Mi. 

[M^JI 5 ] 

Il«it*f?U-f-r^t-FX tt f&Tt 5M * - H T* -5 3 t * !ff & t -t 5 If * Jl 4 

tc iet£<7)^7tiig 0 

[If ^JI 6 ] 

If # JM 4 X 5 [c ICK <7) B tttliMfflil. 

[M^Jl 7 ] 

if 3<JI4 xa 5 tciets^^Tt^g^^-t^iijff ^^^^o 



[mm%] mmm 

[ 0 0 0 1 ] 

^n^t^^^^t^^t^t-t & m 1 <n?ntw t m 2 <?> ^^tw^m. z z t\z * *) . mm 

[ 0 0 0 2 ] 

7ti-^^7t#^^D <b ft TV* § . #fe^7fe#li?SHflffl i: LTft!l^%tfe^^t# t fi^U 
fifei: LTf£fflx?ft£ 0 3ft<b*>*T. ®131^§^T£> 9 . £^ &#l7fe# li . Sfc 

J: r > **K i: A, 3 ftTo &v*iHfc^T£> £ . S^^J;y^^^y>^lit^i:^ 

1T $ ftT u £ v^gtfb^/ Mix ^^ + <^SfcJ:^^ar> tc^<^ U ^i^T 

. IP*,. SfHT2mo l %JilTT#>SgHfc$&<7>3 tfii. La 2 0 2 S:Eu!:u 

M^$£T^i^^T*J> 0 s Ca 5 (P0 4 ) 3 (F, CI) : Sb, Mn t \^ fz 
, C l if^^n r>£^||*itfiK7Clfli: LT#*LTv^^fb^ti. i^nf J* ^ 
Ox HI3I)b s #©T>8:v* fc*«bT*>-5 o S «fc n r> fe*e £ ^ ir#1r 2 ftT v^&v^fb^ 
<7>*Tx ^felc^Tfe-t ^,^7t# HT, Y 2 0 3 : E u x Y (P, V) 0 4 : E u x (S 
r , M g ) 3 ( P 0 4 ) 2 : S n fc*. fi fete * !: LT> YV0 4 : Dy t)*m 

(0J£«\ ^7t#^>K^-y^ (i^^^^il. * -A ft* 1 9 8 7 ) tc §Q 
R$tlTv>S, ) _Lie*€ii?7t#ttE u 3 + f - f l^iflgTM L . I^^H^t 

£>ft&i*o vHfe'ttlix S% § ^Ttfe^vM^- L T Q fe^fE^ § i± £ M aiz mW t ~? £ If 

¥m*l**K < is ifx Mfe'tt**^ < «:SflSl«llc*>*. *fex ixfex fr fe<7>lE'7 , c#^-;^l£• 
L T a €17^ 2 -tt^if^-x *fe<7)fE7tt°- ^*g**/Jx$v^ t x ^/jS Lt ? h Jilzis 
v^T x # fe f - ? i: <?> n x W % x 5 5 0 - 5 9 0 n mcoffii&lz± § Sr^W fc*T § T L * 
x ^<^^^tC^^c7>^V^^7t X-^ ^ h >i Be?? H±S 3 t *«T*§f , vffett^ffi < & o 
T L * 7 o 3 <J0 11 & ^ ^> x ^flH**2 0 nm*f-?*ix Ix^ n Y 2 0 3 

:Eux Y (P, V) 0 4 :Eutv^o ^*fe^7 l c#-e i^v^ a -5 3 

UBiT'i^, (Sr, Mg) 3 (P0 4 ) 2 :Sn^o fc#fe^^t*T?t±. t£*M<?> 
2 5 4 nmtf>*IR*¥!j6iftigk: «k 0 Rift Z> ^<ry<n^ S¥^^x? tifcG a N^#4|#^^7^ 
'Sr ^ ^ v)S Ic o T ti t5 t if 7^ Hir x KS^^Sa6T FIS $ tlx if JG£ <?> v ^ < t <7> T 
*v>. _hieafe^7t#lc M LT lix vffettfciiRv*. 3tittx ffife»#k:ft5 4 8 0 nmft 
fi^Wfei: 5 7 0 nmftE^ifelc J; 0 S fe fE Tfe ^£ f -5 t^T^L #Jj£5K Jgj£#**M 
•) ^rv^feft, vlfett^fiv^o 3<^J;-7lCx Sfcix/Anfy^a^irttx. tlTi^j:^ 

x? £ 3 h **T«# >fcv^ t \^ 7 P^Hx Xttx 4 0 0 nmftfi^t'iST'* 

fe/a^co^fc*^ t 7 ^S***> o fee 
[ 0 0 0 3 ] 

£fcx fi¥x s i p y > h ^ $ tix a a , <r 

**x v^am^^/jN 2 < *#^>5riljfI^^^g^MBH^g^^^^ t LTJI^ E?tiTte 0 . 
ffi^^-^ -t± €.^7fe#^^fe^7fe#<J0it^-c^^iJ h L T x Y 2 0 3 : E u iti'f if Y 
2 0 3 :Euttfe, #fe^7fe#x &Va£fle^^£^^ifgfc*fflA^fc^fci^k:#^ti*a 
fe7tx7>mfe'l4tt x Y 2 0 3 : E u<J0^|^x^ 9 h >i h*m^^ ? h 'i^fzdb. 1cm t [B]ti<^ 



112002-359404 ^&«lc. 'J > WtUTk V/X It * ^ M3l7t#£ f£ffl f -5 TrS 

fe^7t# t LT> CaSi0 3 : P b , Mn. ( Z n . Cd) S:Cu, Alt (Zn, 
C d) S : A g mt)*3hZ fc*. iiB% C dtPb V^f$ffl LTuS tt^^fL 2 

ftifHkfti'tOTJf)^ Z<r> J; 7 & 7U^ ^ ffl # v^t£ #<J0 ffl H ft*5S * tl T v*fc . 
[ 0 0 0 4 ] 

mw.^mmmi^nw.it . m&i&ftn ? a*^+##fc#>. fete 

[iff fP^Cii; 1 ] ff n 2002-359404 ^i>ffi 
[ % Bfl <75 || ^ ] 

[2&HH**fl?i* L «k 1 t t5ll] 
[ 0 0 0 5 ] 

1 5 - 6 4 5 nm^«^)B^ <T, ^o. a? A<7>*> * A. *>o, fi^Ev^ 

Ttf- * ^Jfx.^»#fextiafe^7t#. iffic i&$ikftytmtmx.&t>itxm&&. 

[ 0 0 0 6 ] 

^ 6 1 5 - 6 4 5 nmP^cfc^^fe^Ttf-^^i, * fz It . *<7>#fet:-*tt ! ki:J: 

£>oT. ^o, 350-430 n m^Tt^Mtl^'gt+T . #feXtififelc^< %^£"t*^r 
Mttftlcii. Mnfc iyllS^E u T* ft vlt c 1 tu CaHil^T?, BatM 
g^#tt^M2 S i 0 4 l^liifi^av^L, *^BH tc IJI L . iff lc , * Bfl <7) ^ 
7t#a. 2 5 0 nmttS^b 4 0 0 nmttaE*lc * fc* § B± & i^Jl^ist lc £ tco^tM 

^*orm^*^-t* t 7 iff o 0 

[ 0 0 0 7 ] 

-co^^tL. 3 5 0 - 4 3 0 nm^)t^l4t5ll wH)t#i:, lill^H**^ 

m2<7>%7t#^\ rie-i^ en ^it^m^^^-t ^^^m^^-f h^^titx^h^ z t 
* ft is t -r £ ^7tn s * * <r> m~<7>^ & t -r s 0 

[ 0 0 0 8 ] 
[ft 2] 

E u a Mn b Mg c M 1 d M 2 O e Z f ■ ■ - [1] 
[ 0 0 0 9 ] 

( -fl L . M 1 t± . lfffi^TL*. Eu, M n , Mg^l%<2fffi<^7L*. 3fffi<^7ua. 5 ffi<?> 
^ife<5Dgf;b^3§lf*l£^& < b$j 1 ft<5D7Ui?IT*£>oT. 2 ffi co ye ^ £ S SlJ 8 0 m 
o 1 % lil _h T- £> *) . B a . C a , S r <?> ^ 1+ * s ^ a6 £ SO ^ 4 0 m o 1 % _h T S> ») . B 
atCa <5D-o-ff ttt -5 C a <?>§ij£- ( t >v It) 0 . 2 *ilT-*>£ 0 M 2 li . S i is £ U 
GetntT'9 0 m o 1 %^_h^t? 4 fffi^Ttagl^^ L . Z It . - 1 fiB. - 2fffi<^7C*. 
HxN*^*Sfflf* i ^Sliti*^ 5 S:<i: , bia<?>7Cl!n?*>S. a tt 0 . 0 1 < a < 0 . 8 
. btt0<b<0. 8. c, dtt0<c/(c + d)<0. 8. a, b, c, d It 1 . 8 



<(a + b + c + d)<2. 2 * e, ftiO<f/(e+f)<0. 0 3 5 . is Jc V 3 . 
6 < (e+f) < 4 . 4tfat^t?l>5. ) 
[lEBfl^^] 

[0010] 

[&nnfc niters tzdb<om&<vmm] 

[0011] 

. Tie-^^ [ 1 ] coit^mm^^-f ^»*S^rffl^*-t zmitfat . f tiic 3 5 0 - 4 3 0 
[0012] 

[ft 3 ] 

E u a Mn b Mg c M x d M 2 O e Z f • ■ ■ [ 1 ] 
[0013] 

5^ CI] *<7>M 1 ti . lffi^TC^. Eu> Mn, Mg^l%<2ffi<^7U^. 3 fffi<7>7Ul?l. 
5 fiBi<7)7Clfe<7>^^^3gtiti*^5S: < t t 1 fi<^7U*^^ L . 2 fffi<7> tu* & SO fc* 8 

0 m o 1 %W_tT*£> *) . B a , Ca, S r <?> £-ff -6 4 0 m o 1 % W if* 9 

. B a t C a 60 nillc^t 5 C a <?> SO □ ( it ) fc* 0 . 2*Sfi:v>7&fr*gtfc-t'b<7> 

[00 14] 

Ba, Ca> S r W^<7)7Ci^M#W iciE^S h , 1 ffi^TU* t LT tt . Li, Na, 
K , R b , C s W t)*¥ Vf h il . 2fffi<^7U*i:LTtt. V, Cr, Fe, Co, Ni, Cu 
, Z n , Mo, R u , Pd, A g , Cd, S n , Sm, Tm, Yb, W, Re, Os, I 
r , P t , H g , P b #jb*#W <b*U 3 ffi<^7U* t LTIL B, A 1 , Ga, I nft, 
Y, S c m<r>ft±m7tmi3*¥i-r h *U 5ffi^7cit Ltti, P, Sb, BiV^#tf^ti 
3 *l^lcPK^2 il£ *b<7>-?li#v*. tT't> 2 ffi<7)7L*lc fcv^T . V, Zn, M 
o, Sn, Sm, Tm, Yb, W, P b littftllc |£W L ic < v^ 0 
[0015] 

M 1 2 fifi<*>7CffS&l/rtt?^7C3feE u 2 + tMn 2 +<7>^^E^<7>S#rt^f(lcJc 
^ISHfb^mtt lfiBu 3ffi. 5ffi^)7ci%^|-2 Omo 1 %Wrt?l?AUT ! t 

SB * tf> *> 5 # fed* # # <?> ffi l± . B a t C a If tc ft f -g> C a <?> SO □ ( t ^ It ) 6* 0 
. Ui^iK, 0 **«t 9«F* Lvn #feXttfife<7>IE}fc$Jg3 J tf>ffifc*<b. Ba, C 
a , S r <?> a s+ ft s a6 § SO a 8 Omo 1 % £1 ±.T* £> Z> Z t L < . B a , C a <r> 

s+ fc* & tsb h SO a fc* 8 0 m o 1 % \>X _L T* S 3 i: fc* J: 0 *f * L < . B a , C a , Sr^)^If 
A S A #> -5 SO n 1 0 0 m o 1 %T*J)4 c U*Ilctf $ Lu„ 
[0016] 

5* C 1 ] *<7>M 2 a . SifeiVGe ^ £-ffT* 9 0 m o 1 %iil_L#i* 4 fffi tu * gf ^ ft 
*feXli afe^^>t^^^<^fflib^ . M 2 fc*S i * 8 0 m o 1 %W_L#tf 3 
* L < . M 2 **S i h & -5 C J: 0 #F £ L u. Si, G e U9\~co 4 fffi<^7ua hLTU 
. Zn, Ti, H f m^mi-f h fl. * X It S fe<^> ^ M ^ ^ ^ «b . ftg * IS * ^ 

[00 1 7 ] 

5* C 1 ] *^Z\Z. - 1 - 2fffi<7>7cH. H. N *>>«b >5r -6 g| ^ il ii ti -S ^> ^ < fc t 



£ F , CI, Br, If T'3boTt iva, OHSi^^^tlTv^Tt iva, 

s^-^oNStNStct ^oTuxt «kv>. zti. myt^mizit^wfr^^^n 

IP *> . u ^ 'K*>tt^7Gi£JtiR 2 m o 1 %WTT-#*nTv^Tt «k v^ 0 z *ui. 

( Z +mmW.J- ) IcWi-SZ^t^ltfcLTttO. 0 3 5 WTlcfflit«. £oT. (Z 
+ tiJSf) tc *t -t Z Z <7) ^ >v t£T°3b -5 f / ( e + f ) ^ififflti 0 < f / ( e + f ) < 0 
. 0 3 5 X3h *) . &?ti£<?>&m<ni&frh . f / ( e + f ) < 0 . 0 lib^iK, Ifl$ 
m iz is x it f / ( e + f ) = 0 frit? J Lin 
[0018] 

^ [1] ^^Eut^ttalcouTii, a tt . 0. 0 1 < a < 0 . 8%SfJg.-*<S8CT*> 
-5 . 43 'l> * > E u 2 + t a- it a 3t?*/Jv $ -t € § t . ftlt% S 3 < & £ ffi l«J 

< 4- £ flBl«J fr£> £ . lit LTli, a<0. 5 1)^^111^ 

0 x b 0 <7) J# n" . # tf — ^ * s t# "o ti "f s ttt L < litlif- ^^*T*J>§ b *»/F 
£&IE^fI^£:3£:. # . # - ? \Z # tr - * ^mtl . ^#HTfifeMU9, b 
*>*J:9*§#IE<7>f6 # . & tr - ? tc /Jx 3 < * 9 . * fe * - * i: * -5 

. b^iEHli. #fei?^#Xti fe^7t# i: L T . 0<b<0. 87*4. m?cikfrW)& 

ytm^mm^^ii-xm^L rzE u 2 +^n^-*«Mn 2 + \z^mt. Mn 2 

%7fe L T u -5 <?> i: % x. h fl . ± tc M 1 t M 2 ffl f& \z =fc o T x. * ^ ^ - Wh<r> g It fc* # 
^44^)?, M 1 t M 2 <r>®.i&\z =k o T^feSar^tta* "b 6 fe^T^lc-tfl 9 #;b § b cotfc 

v^*\ 6fe^#46fcfE^fe<7>^)tV<7>ffi^'b . 0. 0 0 2 < b < 0 . 6 fr £ *) £f £ 

L < x 0 . 0 0 5 < b < 0 . 4 fc*^ tc iff U L ftfe, *IEBBCi?i>T TfifeJ ittv E 

tl ^rfij ¥tlt - ^ T*f>4 C UI*t5. 
[0019] 

5^ CI] ^Mglt 2 fiBi7Cife3b»±-z?*>* M 1 \z mm 3 ti. MgtM 1 <t> ^ff t ^Sct 
Wi- s M g <^ t ^ $ttf>9J -5 c / ( c + d ) 0<c/(c + d)<0. 8TJ>4 

$feX!Ja fe<30^^^Sf ioffl^ 0<c/(c + d)<0. 7 ***f Uu. 

BUie-f&st Cl] <?>lDllfflEu a Mn b Mg c M 1 d M 2 O e Z f lcfcv^Ta. Eu 2 
+ s Mn 2 +. Mg 2 + \$±\z 2 fffiTC*^ h ti % M 1 \z W.1% 3 tl . M 2 li^lc S i G e 

>iifct)*%ti?ti2, 1, 4 <?) ^ <?) T I) 4 ^7 ^ Xi^r - XiM**^^^ C Tv^ 
Tt*B^ c^^-Tttt tc mm frt£\^nx. Si t G e tc ^ ah h M 2 £ t ^ tb 

* fb^st _h T- 1 i: HI ^ L t § lc. (M^+Eu+Mn+Mg) <7> =E >i tt (a + b + c + 
d) tt. 1. 8< (a + b + c + d) <2. 2^iHT*S»^ + T- 1 (a + b + c + d) 
= 2 T$>4 3 i: frit? Lu, X. t — ^ > ^ >f N <r> ^ t ^ it"? S (e+f) ti. 3 
. 6< (e+f) <4. 4<7>IEHT#>»K + T? t . il^f^ffl lc 4? T XX e = 4 . fc*of = 

[ 0 0 2 0 ] 

*f&BHT-&ffl-t ^,^7t#l±. Huie-H^it Cl] tc^2 =k 7 &M 1 35. M 2 W,. Mg 
ifgx f+^7ClfeT?*>S E u £ Mn <J0 7U*Mfb^-^^ Tie^> (A) Xtt (B) 

\Z J: 'lilL tl^tt^li!!lIILTl^^t4 3 i: lc «k *) iJSf ^> d t MS 3 . 
( A ) ^ > "7— 5 ^ . n - >l 5 . #-iU> y i 'V 1 ; ^ f !£ 5$ ISL Xl±x #L 

t $mv^m ^^n^t . # > ■/ u > . vi^^/-, ^ > ^ ^ ^ $ ^ ^ 



[ 0 0 2 1 ] 

^7U^^fb^t/lcfcv^T^#lc«J-^-a^^#^ft 51*^ t . ^#M^^**#f IK, 
0~ 1 4 0 0*C, ifll<li 9 0 0 ~ 1 3 0 0°C^fiST\ gfrlfc. — BHfc&liS* - 

# ft £ ft £ . 

[ 0 0 2 2 ] 

ft. li^DifHMtLTl^ tt?g7Clfea*IEftk:3F-$-i-S >f («) 

<S6 ic ft H M i?* jg JK 3 ft £ o * f& Bfl ic *> It § 2 fflfi <7) E u t M n V M □ ic tt . — Bfc ft 

fck*. Ssfe. t >u ^>#<7)^tt5g L < UlTUfl^r^ £ Lv^«, ±fU 8£f?lV 

X. M 1 !, M 2 M. Mgil ftv$7U*^7U^Mfb^-^ i: LX It. M 1 

. m 2 . Mg> tt^Tu^^SHt^ TK^fbt/. ^ieig. aie^. 

JkZf\ l&f&mizisrt £ N O x . SO xi<7)#%4ttitt)ILTljR$tiS, 
[ 0 0 2 3 ] 

M 1 i: LTf if btlTv^HoEB a , C a . Sricoot, * ft <b <7> M 1 M ita^S * M 
#fokHW^-*ftli, B a Mfb n"^ t LX It . B a O . Ba (OH) 2 * 8 H 2 O . BaC 
O 3 . Ba ( N O 3 ) 2 ^ B a S O 4 . Ba (OCO) 2 '2H 2 0. Ba (OCOCH 
3) 2 - BaC 1 2 #* , > X. C a/Ifb^^t LTli, C a O . Ca (OH) 2 . CaC 
O 3 . Ca (NO3) 2 -4H 2 0. CaS0 4 -2H 2 0. Ca (OCO) 2 -H 2 0 
. Ca (OCOCH3) 2 -H 2 0. CaCl 2 #* , > X. S r Mittrtyl t L X It . Sr 
O s Sr (OH) 2 -8H 2 0. S r C O 3 . Sr (NO3) 2 . S r S O 4 . Sr (O 
CO) 2 -H 2 0. Sr (OCOCH3) 2 * 0 • 5H 2 0. SrC 1 2 f* , ftifti¥ 
if <b ft -5 „ 
[ 0 0 2 4 ] 

M 2 t LTfif btitu SHuieS i . Gelcoux, * ft h <r> M 2 it % M ft ft ic 
fj ^i" ft It . SiMit^^ltHt. Si0 2 . H 4 S i O 4 . Si (OCOCH3) 4 V 
X. G e Uit^m t L tt. Ge0 2 . Ge (OH) 4. Ge (OCOCH3) 4. G 
e C 1 4 f tlftl?lfbtl-S. 

MglcouT, M g iUHba lc#ij^-tft li\ MgO, Mg (OH) 2 . MgC 

03, Mg (OH) 2 • 3MgC0 3 • 3H 2 0. Mg ( N O 3 ) 2 • 6H 2 0. MgS 

0 4 , Mg (OCO) 2 * 2H 2 0. Mg (OCOCH3) 2 ' 4H 2 0. MgCl 2 * 
ft -e ft m i-f h ft -5 o 

[ 0 0 2 5 ] 

\z §\ ^ f ft It . E u 2 O 3 . Eu 2 ( S O 4 ) 3. Eu 2 (OCO) 6 . EuCl 2 . E 
uC 1 3. Eu (N0 3 ) 3 • 6H 2 0. Mn ( N O 3 ) 2 • 6H 2 0. Mn0 2 . Mn 
2 0 3 . Mn 3 0 4 . MnO. Mn (OH) 2 . MnC0 3 . Mn (OCOCH3) 2 • 
2H 2 0. Mn (OCOCH3) 3 • nH 2 0. MnC 1 2 • 4 H 2 0|* J f if btl5. 
[ 0 0 2 6 ] 

^¥tm ic fcv^T . ffifc&ytftlzyfr&mW-t Z H 1 <r>^^tW\t » M3 5 0 - 4 3 0 nm 
<^7t^%^-t§o *fiL < ttft4%3 5 0-4 3 0 nm<^$EHlct'-?vf£4%^1rir<S>7£^:f& 
4ii-^liS7t#^^ffli--5c m 1 <7)f&7t#^ m##J i: LXlt. ^^t^Mr-V (LED) * 
tz\t V - *f - ^ A ir- H ( L D ) ItflfSCt § -B . Sft^] < ^ ft v^^T Jc 
Dff*L<lil-f-5r>|t-K-?*5. ^<^^T. G a N &fl:-£&¥4$#*<£ffl L fc. 
GaN^LED^LDWiLv^. ft if ft ^ . G aNlLED^LDli, c<^^Iialc?>7t^ 



&-t& S i C&LED#lcifcL. %ft iH ~h 5f $hm \z ± B < . ituffi^ft^i: 

fflA^^t^ztlcioT, #^c{&m7^T-#^cBflsi^lEftfc*#<bftS fc* <b T *> -5 . #0 
2 0 mA^XltSflcWL . M'M G aN^flS i C 1 0 0 fgJJl±*>££7fc&Jg% 
*t5. G a NliLE D^L DlcfcuTli, A] x Ga Y Ni7fci, GaNS^l^ * 
li I n x G a Y N f£ftJI^1r LTv^t^) **#f SLi\ G a N^L E D lefcuT , * ft 
b^o^T- I n x G a Y N %ftH^lTi- ft*i£ft ft^^c $t\, iff \zn * L < 

. GaN^LDlcfc^Tli, I n x G a Y Nit G a NI^)#IIf #Plf^)t^^% 

ft^^^^srtc^v^T-. tftic^fSLv^ ft^. ±ietcfcv^TX + Y^ftttia^ o . 8 — 

1. 2 <^IEffl<?)MT*>-5 o GaN^LEDlcfcuT, 3 ft h l£ft IB \z Z n ^ S i ^ H - 7 
Lfz^^^? H h ^L<7)t<7)3b»^^!|ftt*iJIPi-*±-e<ff * Lu^T-i>^. GaN 

E D li Cft "blEftJg. pJB. nIBx IKS. fci VSt^S*i^lt Lfct^T* 
*) . ^ftH£ n ^ i: p M<o A 1 x G a Y N H . G a Nfl, * tz It I n x G a Y N IB ft ^T 
-t > K -y Lfc^ J rn«3tfc'fr LTu§ *j <o fc* 2£ ft #j $ a* ^5 < . ffiK, ^ h\z^ 

[ 0 0 2 7 ] 

* % m iz is t it , m^ytm^^ytfr, ^ciMGaN^i.-^-^u-Fts 

1 <?>f&ft#i: LTf$fflt§ 3 tt. ^ft^g^#<7>IEft#J*^?i5#>£ 3 i: lc ft S <7>T*. iff 
fc$F*Lu. fflf&ft^<7>%ftfr t li. H^ffi^falc^v^ft^-t *2Eft#T*> •) . ffif& 
ftMG a N&u --f- Ktcfcv^Tli. % ft JS V <o *S H f& M % M B L . fc>o. Jxtt 

& 7 a < x&'t z z t\z & *> . ^^mcomufa & *) & ffi^fr^iEft^^ 

H^TtS^t^^ffifflt^c tic ioT, 5&ftJB<?>iii& i «b5Efti" s 7 >f -/ictt^ 

. ^e^fta*^ *) <7>&.?twmni3- t ±£ < t ti^si, & 2 *>5Eft#*>s£rft#k:*<?>ft* 

Z t 5<*>T?* i? 2 <*>2&ft#-?*>S^rft#*>'b =k ►) ^fgft^S 3 t i'Ti So 

[ 0 0 2 8 ] 

ILv^ ^-<7)*SJH. BfEftM<^?&ft#j^<7>ftti|lTffifl^+7>:^£ otf>T. i?2<7)fEftfr 

**<7>mffi<r>jjfa\zmWit-?z t . mi <^i&ft#^^<^ft#^<^Mtt»fffift^ftM 

fcm&tz *) ±% < ft S ^ft#*><btf>IEft<7>ftl£fc £»)±§<-tS3t: So 

m\.*zn&. i? 1 <7>f&ftfr^f&ftsic . [tfi^^^m 2 <7>^ft#*jtfti!$ ittzmft t-tz 

ftv^T-^fc ») klLTv^^l^o < 5 3 fcfc m 7 o f m 1 tf>£Eft#jb*«b</>ftfc» 

m 2 <?>2&ft#<?>)8&ffi-?JStt 3 ftT^lc L^aiUvn ft*M^^3EttS :t^-?^^)T' 

[ 0 0 2 9 ] 

^f4mm^m i ic^i-o mi+^ia. HOie^rft^^w-tsfli^^m 2 <7>f&ftfr. 2 am 

l^)^#UT^Sl*iGaN^LD, 3iiS«^^i"o ffl S tc }#M L fc^JIS* o < 
S fc«> lc. LD2 tS2^%)t#l i: ^ ft ^ft SO M ic * o < o T X * ft <b ^ ffl |ql±* 
Jf#3lJ^^^ftiL^^SlC ioTfll^T^lia, LD2 ft ffi _h lc il 2 <?>%ft#^ 
*Mfli (^M) ^T^u. 3ft^<^IS^. LD2hI 2 <^fEft# 1 t ^Jitt L fc^JIB 
*»T' # -5 o 
[ 0 0 3 0 ] 

m 1 <^IEft#^^<^ft^l? 2 <7)f&ft#^ ^ <?>ft aii^KT^ A77 tcfti^Tv^ S ^ 2 <?> 
f&ftfr<7)^ft#^m^tfm+lC7>i($ ft^tt^^^lctiiS^tc^^-^^Jxtt^ 
ftS<50T'. ^SgJ^ft<^f^§^fi^^ftSo ft£oT. ^]^<^^V^§ tcft^^s^^Mip 

#^<^^PHt®ll^^ § < ft SCOT*. $2 <^fEft#^^<7)fSft^^^^§ < t5 3 t Jb*T« 



«t flB . * tr - ;u flg . * 'J x * u > ^Wflg s # > . * v x x -f- ^ & 

0 ~ 9 0 % * 3"blc#F*L<tt3 0 ~ 8 0 % T*> £ . ^t£# ? -5 S<^g| \Z «fc 0 

f&Tt^j^^f&T-t § c i: 0 . '>^:t§*5 t 4* J£ li ffl JJI k: <fc -5 dRiR^K^L^ fctf)^ 
7t#J2fsfc*{& Ti" -5 3 t &3bZ> o 
[003 1 ] 

*^BJJ<7>^|§H& s ftltUtt^ t L T^ftuie^^# t . 3 5 0- 4 3 0nm<7)7fet: 

$t±-tz ^^tm=f tfribffi!&$nx% t ). mmmyt^t^ycm^-^^-t §350-430 

nm^Tt^DRiRLT. Utile «k <b -? vffe'tt < . jb-o. ^$tJg<7> ^SUltS: £E£ 3 * 
. 3 5 0 - 4 3 0 nm^TttflitSl 1 h <^>t<^Mtt ic J: »K #feXtifife 

[ 0 0 3 2 ] 

*f&BH<7>f&7t^^ HffltcS^v^Tl^BH-t-g, i: . m 2 li . 11 <^fE7t# ( 3 5 0 - 4 3 

. 4 li f&Tt^ B . 5 It v ^ > h >; - K . 6 ii > -) — 'J — K . 7 ii 1 1 <7) f&Tt # (350 
- 4 3 0 nm^)%7t#) , 8 It f? 2 <n f&7fc# t L T <7>3l7fe##1r$f 9 ii i| H14 ^ ^ 

-v-. i o a t - n h M?i> § o 

[ 0 0 3 3 ] 

*?&Bfl<7)-#iJ-?£>S ^Tt^gli. HI 2 ic^ 5 tis «k 7 ic. — »ft #fiS#M<7>JI2J|g* * L 
. v ^ > h - K 5 <r> ±.ffi ii v ~? ft \z it . GaN^M^-l t - 

#( 3 5 0 - 4 3 0 nmf&Ttfr) 7 *<o_tlc. 3?t£#^>- xtf^tfflg 
^ ~r ? >; ^ $tJJg#<7> ^ > ^- tc Mo" . frm £ i± x ^7 -v 7* 1*3 ic rSE L j^t? c i: ic «k ») ^ 2 <?) 

SI <7>f&7t# 7tv)>h 'J-F5, 1 <7)f&^fr 7M>f-')-F6a, * 

tiftiipStt^ -V- 9 TiPii^ tiTfc *J . c n%£fat)*^#*isfflmWlz k Z> ^ — >i> K 
SPtt 1 0 T-Sl, H $ fix =5r § o 
[ 0 0 3 4 ] 

X. z^m^tM^- 1 *ffl A & A, EffilS^lft bjj^h l nt. HI3lc^2*iSJ:7lc. ^® 

* afe^^vtffl#<7>7t^Sii'l4 i: L tzftMoft Jf ^ - x 1 2 ^JKffltc . #fC<7)fE7t^E 1 
3*. ^^^Mlc^Tt^g 1 3 <oSgta<50fca6<7>«il5&ar[Hlj&^ (El^^i*. ) £t£t+Tffi 
at. ^Jt^r-x 1 2 ^MSMcffl^-t-Sffip/flc. ILafehLtr V) ^«^<?>a£fC«t 1 4 

* <7) ±3 - it<r) tz db tc m S L T * § „ 
[ 0 0 3 5 ] 

f LT, ffl^TtMBH^g 1 1 * SB ill L T x %7t*T 1 3 <7>l? 1 <7)^7t#tcmi±^EP/]ni- 
§ c h ic i •) 3 5 0 - 4 3 0 nm<^7t^%7t$ i± . * <*>2fc*tf> — . 1 2 <^fE7tfr fc L 

^SiiLT. HH±^tcffilt^ti. if ^- x 1 2 co3li(« 1 4 ffl l*Hc T ±9 - & BJI £ 
5 <?>M BH t£ n § c t t%&. 

[ 0 0 3 6 ] 

m *> iiiT<5o ^mm \z m& $ ti § t <jo t- a & 

[^SS^iJ 1 ] 
[ 0 0 3 7 ] 



Ba ( N O 3 ) 2^*^^ M s ( N O 3 ) 2 * 6 H 2 O^^igit, Eu ( N O 3 ) 3 

• 6 H 2 O <0 7k m -m. . M n ( N O 3 ) 2 * 6 H 2 0 ^ * ^ * - fciynn ^7iy 'J ^ ( 
Si0 2 ) ^ilKBa (N0 3 ) 2 ^Mg (N0 3 ) 2 ' 6H 2 0, Eu (N0 3 ) 
3 • 6H 2 0, Mn (N0 3 ) 2 -6H 2 CK S i 0 2 ^t^tb^ 0 . 935:0. 93 
5:0. 1:0. 03:1) ta4§gg*?il^Ls "fBSgt. 4 %<^7K^^#tf li^fx 
'IT 1 0 5 0 tT'2f ^^if^Ci:lcJ: , )^L, M#Ba 0 . 9 3 5Mg 0 . 93 

5 E u 0 . i M n o . 03 S i 0 4 (12 <?> lEft # ic ffl * # ) ^ Wit L „ G a N 
^%7t 5M N* <?> k fr^fc « fiS ft £ 4 0 0 nmT':wM#*iieL/:): £ 
ft?t ^ ^ ? h * L . i - 1 ic, * <t> f&Tfe tr - ? <r> fe^ . l£i£ <o tfctS! M 5 <?> 

- *<*>$tJgfc 1 0 0 t L t § ^) , %7tt = -^^^S (WT, fflW&Jg. tvn) . &u 

fe^^^L. ^o. tr- ?^**6 1 5 — 6 4 5 nm^4i8fl4^> 
^ItKa^i;^. 4 0 0 n mWl&lzisl-f £ tr — * 6 3 0 nmT^i^x^^ h 
^ <?> PJS ic J; *i li . Wl 2 5 4 n m . 2 8 0 n m . 3 8 2 n m . 4 0 0 nmlcfclt^ 

*H*t 208. 328. 35 1. 3 2 0 T* *> 9 . t£*M<?> 2 5 4 n ml 
fi?<^^J: H00 n mf4fi^)^]ieT^%7 1 c^ 1 . 5 fglii_h^ < . *^r^#**G aNI 

[ 0 0 3 8 ] 

(ifcffcfl 1 ) 

Ba (NO 3) 2^*^*- Ms (NO 3) 2 ' 6 H 2 O <r> i^Wm. . Eu (NO 3) 3 • 

6 H 2 O <7> Tkvgfix . feiWnn^Ji-y 1 )* (Si02) ^»i*(Ba ( N O 3 ) 2 - 
Mg (NO3) 2 * 6H 2 0. Eu (NO3) 3 • 6H 2 0. S i O 2 ^ ^ it ** 0 . 9 
5:0. 95:0. Ill) fctt&A/Kfti: LTf^ffli-^ 3 fci^tt. #UMJ 1 t IsJflBc 
LTM^B a 0. 95Mg 0 . 95EU0. l S i O 4 % Mil L . GaN^M^-t 

K <7>*5g^7fc1sk<7>±feJ*T*>3 4 0 0 nmi:';^f)t#tigLfc i: § <0%t£ X ^ ? 

fj 1 <r> ffi j& tc is \^ T M n frffiftu 2 ti * t . # fe tr — ? fc'Slti # c t fc* ;b fc* £ . 
[Hfltefll 2 ] 
[ 0 0 3 9 ] 

B a ( N O 3 ) 2 60 . Mg (NO3) 2 * 6H 2 0wtSil Eu (NO3) 3 

• 6 H 2 O co^MW. x M n ( N O 3 ) 2 * 6 H 2 0 - feiVnn 'J * ( 
Si0 2 )<?)iSife(Ba (N0 3 ) 2 , Mg ( N O 3 ) 2 • 6H 2 0, Eu ( N O 3 ) 
3 • 6 H 2 O . M n (NO3) 2 • 6H 2 0, S i O 2 <^ ^ tt 0 . 623: 1. 24 

7:0. 1:0. 03:1) ^{±&&mm t Lxmm-t^ z tm^it. mum 1 t mmiz 

LTM^B a 0i 623 Mg l. 2 4 7 Eu 0. l Mn 0. 03 SiO 4^® i s L;t ° 
G a N^f&Tt^M 'ir- K <*>SSft>}fc £ 4 0 0 nm-?:«#*il£Lfc 

kS^Mx^^h^^a^Lfc. ft- lie. **>2&)fetf- *<7>fej|. ffl*t$Jg* 

T^^f&L . fc>o. ^ft^*» 6 1 5 — 6 4 5 n m*>4fii£l*3 ^<^T-. Jtt^^«ra?#fe^£* 

%f ^ C i: t)*t> ^5 . 
[ 0 0 4 0 ] 
2 ) 

Ba (N0 3 ) 2 <?> * * . Mg (N0 3 ) 2 • 6 H 2 O CO tK >g . Eu ( N O 3 ) 3 

• 6 H 2 0<?)7Mgfi£. Jc a >f f >i ^ >) 77 ( S i O 2 ) <7>MW}%L ( B a ( N O 3 ) 2 
. Mg (N0 3 ) 2 • 6H 2 0. Eu (N0 3 ) 3 • 6H 2 0. S i 02^)^^**0. 
633 : 1. 26 7 : 0. 1 : 1) ^ it^^IMm t L X i$.m~t ^> z t Hl^lt . HSfefJ 1 t 
\s] ti \z L T§?t£#B a o . 633 Mg l. 267 Eu 0. 1 S i 0 4 $IILfc. GaN 
^^Tt^-f K <^^^7fe^i^co±v^*-e*>S 4 0 0 nmT:^)M#§lgLf;t § <?> 

it. 2 collate fcv^TM n frWtlfl 5 tl* t . ^fef- ^ fr^mttvi Z hfribfr 



immm 3 ] 

[ 0 0 4 13 

Ba (N0 3 ) 2 ^ >. Mg (N0 3 ) 2 • 6H 2 0«^Sift, Eu ( N O 3 ) 3 

• 6 H 2 O <r> * }g * x M n ( N 0 3 ) 2 * 6H 2 0<w*g», tei^no^iy 'j^/ ( 
Si0 2 ) «ll'S(Ba (N0 3 ) 2 > Mg (N0 3 ) 2 ' 6H 2 0, Eu (NO3) 
3 • 6H 2 0, Mn (N0 3 ) 2 • 6H 2 0, S i O 2 ^^Ht* J 0. 587: 1. 17 

3:0. 2:0. 04:1) t:{±&&mmt Lxmrn-tz z tm^ta. njfefli 1 t mmiz 

LTM*Ba 0 . 587 Mg l. 17 3 Eu 0. 2 Mn 0. 0 4 s 1 0 4 * *^ L f — 
G a N^Ht£5M k-- K<^$fefl-7fc4HJat<*>£feJ|?k<5 4 0 0 nmT-3^M*tllieLfc 
t § * ^ ? h ^ % HI S L . 13 4 ic <?> x ^ 9 Y >v % ^ . DicX^nii 

T^lgTt U<r> l&W^m *) m < fzdb, 4 2 OnmttT^^^'V Ft57 u?-t*AL 
Tl^LTv^, ^ — 1 tc . *<7>feJ|. fflW&Jg. ^V^Mtl^^-to 

f-^ftl)!)^ 1 5 — 6 4 5 n m <r> ffi & ft & <?> T . 8$ ^ fc* ft % § c t fc* fc> 

[ 0 0 4 2 ] 

(ttl^J 3 ) 

B a ( N 0 3 ) 2 ^ . Mg (NO3) 2 * 6H 2 0w^iil Eu ( N 0 3 ) 3 

• 6 H 2 O^y^'Bm, «k V 3 a 4 V >i x ^7 (S i 0 2 ) <7>JBS* ( B a ( N 0 3 ) 2 
. Mg (N0 3 ) 2 * 6H 2 0. Eu (NO3) 3 • 6H 2 0. SiO 2 ^^^it)b*0. 
6:1. 2:0. 2:1) *tt&*JKi* t LTf$fflt§ z t Jil*Mi. f5«U 1 t [sJtitc L 
Ttt#B a o. 6 Mg l. 2 Eu 0. 2 Si0 4**^ L ^° GaN«7>(t-H 

ai^Lfc. n-iic. ^<7>%^ ^ <^vs^. ffiw^JSx jkv¥i$.m-%^-t° mmmsco 

[ 0 0 4 3 ] 

(J£$£tfiJ 4 ) 

B a ( N O 3 ) 2 60 - Eu (NO3) 3 • 6H 2 0«*Sifi, Mn ( N O 3 ) 2 

• 6H 2 0«*gifi, ck V =1 u -i f >i i, 'J ii ( S i O 2 ) ^.ili«(Ba ( N O 3 ) 2 
. Eu (N0 3 ) 3 • 6H 2 0. Mn (NO3) 2 - Si0 2 ^)t^ it** 1 . 7:0. 2 

: 0. 1 : 1) *i±&&muit Lxmm-t z z tM^it. mmm 1 t iBitnc ltm^b 

a 1# 7 Eu 0 . 2 Mn 0. 1 S i 0 4 ^HL/i. G a N^Ht^^ t - K^)«^)t« 
fe1^)±ft!T'i> S 4 0 0 n mT* d <?> t£ # ^ ifi L t BcD^^c * ^ ? ^ ^ L fc. 

[ 0 0 4 4 ] 

(itiSfll 5 ) 

B a ( N 0 3 ) 2 ^ . Ca ( N 0 3 ) 2 ' 4 H 2 0 ^ M g ( N 0 3 ) 2 

• 6 H 2 O tf>*?gife* Eu (NO 3) 3 • 6 H 2 0*>*}gi*x Mn (NO 3) 2 * 6H 2 
O 7M§i«t x *? £ V 3 a >f ¥ >i is >) Ji ( S i 0 2 ) <n m ( B a ( N O 3 ) 2 - C a ( 
N0 3 ) 2 ^ Mg (N0 3 ) 2 * 6H 2 0. Eu (N0 3 ) 3 • 6H 2 0. Mn (N0 3 
) 2 • 6 H 2 O, Si 0 2 ^t*lb!!) J 0 . 567:0. 567:0. 566:0. 2:0 
. I : l ) *tt&A/Sifcfc LTftfflt § c fcW^tt. ^SfefJ l [B]titc LTM#B a 0 

5 5 7 C a 0 . 567 Mg 0. 566 Eu 0. 2 Mn 0. i S i O 4 tilLit, Ga 
N ^f&7^ ^ >f H <^Sg^^4fiftS<^±ft^T?*>* 4 0 0 nmf c <D-m^tilf^W]^ L tz t B 

[ 0 0 4 5 ] 
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[ 0 0 4 6 ] 

Ba ( N 0 3 ) 2 ^ * ^ * . Mg ( N 0 3 ) 2 * 6H2 O^^g*. Eu ( N 0 3 ) 3 
• 6 H 2 0 <n tM£ }ft . M n ( N 0 3 ) 2 * 6 H 2 0 60 * - fei Vnn ^ 'J ^ ( 

Si0 2 ) ^.llit (Ba (N0 3 ) 2 ^ Mg (N0 3 ) 2 • 6H 2 0, Eu ( N 0 3 ) 



3 • 6H 2 0, Mn (N0 3 ) 2 • 6H 2°> s ' °2^ titt * i() - 92:0. 9 2: 

0 . 1 : 0 . 0 6 : 1 ) fcft&AJSfc t LTftfflt § c i: &*Mi. 1 t IsJ tile LT 
f)i:#B a o. 9 2 Mg 0 . 92 Eu 0. l Mn 0. 0 6 s 1 0 4 * *^ L „ GaN^ 
^Litf A H <7>^7fe«k<^MT*k& 4 0 0 nmT3«f )t#^lgL/; i: 

tIc x ^ ? h ;u ^ ill ^ L tz . 05icf ^St^^^h^t^t. ft - 2 lc . 5 9 0 n m lil _h 

1 5 nm— 6 4 5 n m <jo ffiifr ft ic § 8£# 5> # * ti . fc>o, # • # £ 

[ 0 0 4 7 ] 

4- , 5 9 0 nm*i<?)l^f-na, f&Tt 7x ^ ? h ;u c£ <D 5 9 0 n m * it 4fi tali lc 
C Jrb f 5 6 ) 

B a ( N 0 3 ) 2 » Mg ( N 0 3 ) 2 ' 6H 2 0w^iil Eu ( N 0 3 ) 3 

• 6 H 2 O^y^'Bm, fe J: ^ n n y ^ >- 'J ^7 (S i 0 2 ) <7>JBS* ( B a ( N 0 3 ) 2 
. Mg (N0 3 ) 2 * 6H 2 0. Eu (N0 3 ) 3 • 6H 2 0. SiO 2 <7 >^^lt^0. 

95:0. 95:0. 1:1) *i±&&mmt LT«fflt§ c w^ii. mmm 1 t ibj+i 

lcLTBfeM<?)M#Ba 0> 95 Mg 0 . 95 Eu 0 . x S i 0 4 % Kit L tz „ Ga 
N^^Tfe r «f H ^«g^^£4Hk^±ft^Ti>* 4 0 0 nmT* 3 <r>grlt#i-&m& L fz t % 
(Ty^t^t x -< 9 V L fc. ft- 2 tc . jFJ&ft<T> tf - ? <^>l£il t fflfrt^Jg. 5 9 0 n m 

• int M ^ tr- ? <r>^^ t fflJt^g, tf- <?>¥«iffi. feSM^xfi, yft^^-to 
H fife 00 4 <7>ffi/j£[c fci^TM n frffilfl 2 tl&v^ i: x # fe tf - ? * v> 3 t h*t> 5 . 

[ustetfo 5 ] 

[ 0 0 4 8 ] 

B a ( N 0 3 ) 2 ^ . Ca (NO3) 2 • 4H 2 0^*Sit, Mg (NO3) 2 

• 6H 2 0^)*)Si«, Eu (NO 3) 3 • 6 H 2 O <?>7K>gi*s Mn (NO 3) 2 ' 6H 2 
O . *? «k V =1 n -i f >v is ') Jj ( S i 0 2 ) ^>J»©St (Ba (N0 3 ) 2 - Ca C 
N0 3 ) 2 * 4H 2 0. Mg (N0 3 ) 2 ' 6H 2 0. Eu ( N 0 3 ) 3 • 6H 2 0, M 
n (N0 3 ) 2 • 6H 2 0, S i 0 2 ^)titt<) , l . 133:0. 189:0. 378: 

0 . 2:0. 1:1) ^ttaA^ii* t LT«fflt§ z t izitkit^ mmm 1 t ibj^ic uxt 

*#Ba 1# 133 Ca 0. 189 M S0. 3 7 8 Eu 0. 2 Mn 0. l S i 0 4 til 
L fzo G a N^^Tt^-f K co^^f 4BisStf>±fe^-?#>S 4 0 0 nm?:^f f#tl 

gLfcfci^M^^n^tasLt, m - 2 \z . * ^ ^ <^ ^ - 9 <d t m n % m » 

5 9 0 nm*i^)I^t"-^&IJ:ffl^^)t, e a - * gf <?> ^ f I . fe)^M^<^ x fl , y 
It^t. f - ^ftl^ 6 1 5 - 6 4 5 nm^)^«^lcf)^Stfelt^^+5>#itl, ^ 
o x # • ^ «t ^- * ti K X ^ ^ h ii, t>*m h ti X is *) x gul fett ^£ H- x. . fr-o . 

[ 0 0 4 9 ] 

7 ) 

Ba (N0 3 ) 2 * * x Ca ( N 0 3 ) 2 -4H 2 0< ^*^^^ Mg ( N 0 3 ) 2 

• 6 H 2 O coj<Mm . Eu ( N 0 3 ) 3 • 6H 2 0 co^cigSt . if J; V n o -i 9" j), is l ) jj ( 
Si0 2 ) w,ISifi(Ba (N0 3 ) 2 - Ca (N0 3 ) 2 • 4H 2 0, Mg ( N O 3 ) 

2 • 6H 2 0. Eu (N0 3 ) 3 • 6H 2 0. S i O 2 ^ ^ it 1 . 2 : 0. 2 : 0. 

4 : 0 . 2 : 1 ) tttJA^IIifitLT^ffltSCtW^li, HffiEfll 1 la] ti lc LTMfr 
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